The fate of corpora lutea in the cyclic golden hamster.
Structural luteolysis shows striking interspecies differences. Morphological changes in the corpus luteum (CL) of the cyclic hamster have been studied alongside the potential involvement of known luteolytic hormones. Ovaries from intact Syrian golden hamsters killed at 1100 h on days 1 and 2 and at 1100 and 1700 h on days 3 and 4 of the estrous cycle were dissected for histological study. The day of ovulation, the day of estrus, was arbitrarily designated day 1 of the estrous cycle. Steroidogenic cells in the CL were scarcely luteinized on day 1 and reached full luteinization on day 2. On the morning of day 3, initial regressive changes (accumulation of lipid droplets, invasion by neutrophils, and accumulation of phagocytic cells) were observed. These regressive changes increased progressively and apoptotic cells as well as phagocytic cells containing phagocytized apoptotic cells were abundant on the evening of day 3. On the morning of day 4, apoptotic cells/bodies and phagocytic cells containing phagocytized material were extremely abundant throughout the CL. However, steroidogenic cells with intact nuclei and well-preserved blood vessels were also found. Surviving cells in the CL showed progressive morphological changes. These cells showed morphological features intermediate between luteal and interstitial cells in the evening of day 4 and were virtually indistinguishable from interstitial cells on day 1 of the following cycle. Additional animals were injected at 1100 h on day 2 with: (a) the dopaminergic agonist CB154 (0.4 mg) to block prolactin secretion, (b) the anti-estrogen LY117018 (1.6 mg) or the anti-androgen Flutamide (3 mg) to block estrogen or androgen receptors, respectively, and (c) progesterone (2 mg) to prevent the fall in serum progesterone concentrations. Ovaries from these animals were collected at 1700 h on day 3 and at 1000 h on day 4. The luteolytic process was not affected by any treatment. These data indicate that, in contrast to its close relatives (e.g., the rat), structural luteolysis in the hamster is independent of the apoptotic inducing luteolytic hormones. In addition, differences in the cellular mechanisms responsible for CL elimination were also present. In the hamster, part of the luteal cells do not undergo apoptosis and seemed to progress through another developmental path giving rise to interstitial-like cells.